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Between December 1988 and September 1993, 157 patients (141 men, 16 women, 
average age 60.2 years, range 37 to 78 years) underwent a complete myocardial 
revascularization with 157 inferior epigastrie artery grafts and 285 internal mam- 
mary artery gratis (281 in situ, 4 free grafts). A total of 543 distal arterial 
anastomoses (average 3.4, range two to live per patient) were constructed, 376 with 
the internal mammary artery and 167 with the inferior epigastric artery. The 
inferior epigastric artery grafts were anastomosed to two left anterior descending, 5 
diagonal, 34 eircumflex, and 126 right coronary arteries. The indieations for the use 
of the inferior epigastric artery were the unavailability of conventional conduits in 
56 patients and a favorable anatomy or a young age in 101 seleeted patients. The 
elinical follow-up averages 31.8 months (range 6 to 62 months). Fonr patients died 
early, and there were three perioperative nonfatal myocardial infarctions. Eight 
patients reqnired early reoperation for thoracic bleeding (2) or drainage of an 
abdominal parietal collection (6). There were four late deaths (2 sudden deaths, 2 
noncardiac canses) and one nonfatal myocardial infarction. Angina reeurred in nine 
patients, of whom one reqnired reoperation and three underwent successful 
percutaneous balloon angioplasty of a native coronary artery (2) or an old 
saphenous rein graft (1). An early recatheterization was obtained before discharge 
(average 11 days) in 135 patients: 132 of 135 inferior epigastric artery grafts ,vere 
patent. Seventy-seven patients underwent a second angiographic restndy 6 to 43 
months after the operation. Forty-four of the 48 inferior epigastric artery grafts 
restudied within the first postoperative y ar (average 8.5 months) were patent, but 
eight showed a diffnse narrowing. Twenty-eight of the 29 inferior epigastric artery 
grafts examined angiographically between 13 and 43 months (average 25 months) 
were open, and among those 29, 25 were widely patent, perfectly matching the 
receiving coronary artery. Most of the occluded or narrowed inferior epigastric 
artery gratis were grafted onto coronary arteries with mild stenosis at restudy. Five 
patients underwent a third angiographic reexamination up to 60 months after the 
operation (average 39 months). All live inferior epigastric artery grafts were widely 
patent. The early attrition rate of the inferior epigastric artery, as for any free arterial 
graft, is probably the result of both the loss of a true pedicle and the need for 
constructing an additional proximal anastomosis. The fact that the patency rate of the 
inferior epigastric artery graft seems to remain stable beyond I year couid suggest a
good durability in the future. (J THORAC CARDIOVASC SURG 1995;109:553-60) 
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T he long-term superiority of the internal mam- mary artery (IMA) over vein grafts for myocar- 
dial revascularization has been weil established. 1' 2 
Consequently, the current trend is to bypass more 
coronary arteries with arterial conduits by using more 
extensively both IMAs in combination with other 
arteries with similar characteristics. The inferior epi- 
gastric artery (IEA) is one of those alternative arterial 
bypass conduits. However, only preliminary results 
exist for this new graft. 3-9 In this study, we present our 
5-year experience with the use of the IEA for coronary 
artery bypass graffing (CABG) in 157 patients. 
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Table I. Patient characteristics 
Sex ratio (M/F) 141/6 
Angina CCSC 
CCS class IV 74 
CCS dass III 67 
CCS class II 16 
Previous MI 86 
Previous PTCA 17 
Reoperation 14 
Multivascular systemic disease 31 
Hyperlipidemia 84 
Hypertension 53 
Cigarette smoking 88 
Severe COPD 16 
Gastrectomy 4 
CCS, Canadian Cardiovascular Society; M/, myocardial infarction; PTCA, 
percutaneous transluminal coronary angioplasty; COPD, chronic obstruc- 
tive pulmonary disease. 
Patients and methods 
Between December 1988 and September 1993, the IEA 
was used for myocardial revascularization in 157 patients 
by the same surgeon (M.B.). The patients comprised 141 
men and 16 women. The average age was 60 years (range 
37 to 78 years). Seventy-four patients were in Canadian 
Cardiovascular Society class IV, 67 in class III, and 16 in 
class II. Eighty-six pätients had an history of previous 
myocardial infarction, 17 within the month before the 
operation. Twelve patients had had orte previous CABG 
operation and two had had two previous CABG opera- 
tions. One hundred thirty-one patients had three-vessel 
disease and 26 had two-vessel disease. Twenty-eight had a 
significant stenosis of the left main coronary artery as well. 
The average angiographic left ventricular ejection fraction 
was 60% (range 29% to 83%). The other characteristics 
and risk factors for coronary artery disease of the 157 
patients are listed in Table I. 
Early in our experience, the IEA was used when no or 
only poor saphenous veins were available because of 
previous harvesting for arterial bypass procedure, strip- 
ping, varicose veins, or severe peripheral arteritis in 56 
patients. Three patients undergoing a reoperation had 
only one IMA available as well. 
Subsequently, the IEA graft was used in preference to 
saphenous vein conduits in 75 young patients (---60 years) 
with three-vessel disease to achieve a complete arterial 
myocardial revascularization. It was also used in prefer- 
ence to the right IMA in 26 patients with selected 
two-vessel disease involving a minor or a distal right 
coronary artery (RCA) out of reach of the pedicled right 
IMA. This was a means to preserve the right IMA for the 
future and to avoid the respiratory and sternal morbidity 
likely to occur after bilateral iMA harvesting. 
We have previously described our operative tech- 
nique.9, lo A selective opacification of one IEA in situ 
(most of the time the right IEA) is routinely performed 
before the operation. The IEA is harvested only if its 
length and size seem adequate to reach and match the 
target coronary artery. The IEA is taken out through a 
paramedian infraumbilical incision. The IEA is exten- 
sively dissected from its iliac origin to its terminal bifur- 
cation. The IEA is mobilized with its two satellite veins 
and the surrounding preperitoneal rat pad. After dissec- 
tion, the IEA is forcefully sprayed with a solution of 
papaverine (40 mg/100 ml) and wrapped in sponges 
soaked with the same solution. The IEA is transected only 
after total body heparinization. After that, the IEA is 
gently flushed with a mixture of warm heparinized blood 
of the patient, papaverine (40 mg/100 ml), and dipyridam- 
ole (20 mg/100 tal) and finally is preserved in this medium 
until it will be grafted. The proximal anastomosis of the 
IEA graft was constructed onto the ascending aorta in 149 
patients. This was done directly in 73 patients and via a 
short piece of saphenous vein in 76 others when the aortic 
wall was too thick or the IEA graft was too small (the 
proximal IEA was anastomosed end to end to an "ultra- 
short" tube of saphenous vein, which was then grafted to 
the aorta in 73 patients, or it was anastomosed end to side 
to the hood or to the proximal part of an old saphenous 
vein graft in three others undergoing reoperation). Eight 
IEA grafts that could not reach the diaphragmatic area of 
the heart from the ascending aorta were anastomosed 
onto a pedicled 1MA (5 right IMA, 3 left IMA, 1 end to 
side, and 7 end to end). 
One hundred twenty-six distal anastomoses of the IEA 
graft were constructed onto the main RCA (88) or its 
branches (posterior descending 27; a posterolateral 
branch 11), 34 onto a marginal branch of the circumflex 
artery, 2 onto the left anterior descending artery (LAD), 
and 5 onto its diagonal branches. Two hundred eighty-five 
IMAs were used as well (154 left IMA, 131 right IMA, 281 
pedicled, 4 free). The left IMA, when available, was 
directed to the LAD and its diagonal branches and the 
right IMA was most of the time passed through the 
transverse sinus for grafting the marginal branches of 
the circumflex artery. A total of 543 arterial distal anas- 
tomoses were constructed (3.4 per patient; maximum 5); 
167 were constructed with IEA grafts. Twenty-nine pa- 
tients received one 1MA and one IEA graft, and 128 
patients received two IMA grafts and one IEA graft. Five 
patients underwent a concomittant carotid endarterec- 
tomy (Table II). 
Results 
Perioperative results. Four patients died in the 
intensive ¢are unit within the first postoperative day: 
two patients of intractable left ventricular failure, 
one of sudden ventricular fibrillation, and one of 
acute tamponade resulting from a subtotal disrup- 
tion of a direct aortoepigastric anastoruosis. The 
IEA  in all four patients was used to bypass the main 
RCA. Three patients had a perioperative nonfatal 
ruyocardial infarction (1 Q-wave infarction; 2 new 
left bundle branch block). The early postoperative 
angiograrus obtained before discharge in these three 
patients howed that all the IEA  and IMA grafts and • 
anastomoses were well patent. Two patients under- 
went a thora¢ic reexploration for bleeding and six 
required drainage of an abdoruinal wall collection. 
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Two of them had an incisional hernia later. No 
sternal complications occurred. 
Late results. The clinical follow-up is complete 
and averages 32 months (6 to 62 months). Two 
patients died suddenly, the first 1 month after the 
operation and the second 2 years later. The IEA 
anastomosed to one marginal branch of the circum- 
flex artery and both pedicled IMAs grafted onto the 
LAD and the main RCA were widely patent at day 
10 in the first patient. A recatheterization btained 
in the second patient a few weeks before she died 
had shown that the IEA grati anastomosed to the 
main RCA was widely patent. However, a free IMA 
gratied onto the LAD was occluded and in addition 
an aortic stenosis that was not significant at the time 
of the CABG operation had seriously worsened. A
reoperation was advised but the patient refused. 
Two other patients died of noncardiac auses (1 
cancer and 1 lower limb gangrene) within the first 
year after the operation. 
One patient had a nonfatal myocardial infarction 
in a myocardial area not bypassed with the IEA 2 
years after the operation. The IEA and both IMA 
gratis restudied at this time were widely patent. 
Nine patients had recurrence of exertional angina (8 
of them within the first postoperative y ar). Angio- 
grams obtained for this reason in all of them corre- 
lated the recurrence of symptoms with occlusion of 
the IEA graft in four patients, occlusion of IMA 
graft or IMA anastomosis n two, appearance of a 
new stenosis in two old saphenous vein gratis, and 
progression of the coronary artery disease distally to 
well patent IMA gratis in two patients. Among these 
nine patients, three underwent a successful percuta- 
neous balloon angioplasty of a native coronary 
artery (2) or an old saphenous vein grati (1). One 
patient required regratiing of a posterior descending 
coronary artery with a pedicled right IMA. 
Early angiograms. Postoperative angiograms were 
obtained in 135 patients (88%) within 2 weeks after 
the operation. Despite preoperative informed consent, 
15 patients refused any postoperative angiographic 
reexamination and three had obvious contraindica- 
tions for further ecatheterization because of a precar- 
ious vascular access or severe calcifications of the 
ascending aorta. Three IEA grafts were occluded and 
132 (97%) were patent; of these 132 patent IEA grafts, 
120 had a perfect angiographic appearance and 12 
showed either significant anastomotic stenoses (3 
proximal, 2 distal) or focal wall irregularities. Direct 
injection of nitrates into the IEA grafts had no influ- 
ence on these irregularities. Two of the three IEA 
Table II. Sites of IEA and IMA anastomoses 
IEA IMA 
(157 gratis) (285 gratis*) 
RCA/PD/PLB 126 20 
Circumflex 34 114 
LAD/diagonal 7 242 
PD, Posterior descending; PLB, posterolateral branch. 
*Of the 285 grafts, 281 were pedicled and 4 were free. 
gratis that were occluded were directly anastomosed 
onto the aorta and one was proximally sutured onto 
the hood of an old saphenous vein grati. 
Comparatively, all 249 IMA gratis (and 318/319 
IMA anastomoses) were patent. 
Late angiograms. Forty-eight patients (including 
8 symptomatic patients) underwent a subsequent 
angiographic restudy between 6and 12 months after 
the operation (average 8.5 months). Four IEA gratis 
were occluded and 44 were patent. Of these 44 
patent IEA gratis, eight had a diffused narrowing 
that could not be reversed by direct injection of 
vasodilators into the IEA gratis and 36 (75%) were 
widely patent and free of any angiographic abnor- 
mality. Surprisingly, one of these 36 widely patent 
gratis was occluded at day 10 (Fig. 1). 
Twenty-nine other patients were recatheterized 
from 13 to 43 months after the operation (average 
25 months). One IEA graft was occluded and 28 
were patent. Of these 28 patent IEA grafts, three 
were diffusely narrowed and 25 (86%) were widely 
patent and perfectly matched the bypassed coronary 
artery. 
In total, five of the 77 IEA gratis restudied 
between 6 and 43 months after the operation (aver- 
age 14.8 months) were occluded; 11 were diffusely 
narrowed, and 66 remained widely patent (79%). 
Of the five IEA gratis that became occluded, four 
were anastomosed onto the aorta (2 directly and 2 
via a short tube of saphenous vein) and one was 
anastomosed proximally end to end onto a pedicled 
right IMA (Tables III and IV). 
It must be pointed out that eight of the 11 IEA 
gratis that became narrowed were used to bypass 
RCAs showing mild stenosis at the time of the 
restudy. On the contrary, 37 of 40 IEAs grafted onto 
coronary arteries that were occluded at the time of 
the operation were widely patent at time of the 
second restudy. 
In comparison, 132 of 135 IMA gratis (97%) and 
167 of 171 IMA anastomoses were patent and intact. 
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Table III. IEA grafi patency 
Postop. angiogram 
First Seeond Third 
8.5 mo 25 mo 39 mo 
Day 11 (6-12 mo) (13-43 mo) (16-60 mo) 
Patent 132/135 44/48 28/29 5/5 
Intact 120/135 36/48 25/29 5/5 
Table IV. IEA graft occlusion/technique used for 
proximal anastomosis 
Early occlusion Late occlusion 
(135 IEA gratis) (77 IEA gratis) 
On aorta via saphenous vein 1/60 2/30 
On aorta directly 2/67 2/42 
On IMA 0/8 1/5 
Fig. 1. A, Ten-day postoperative angiogram f a free IEA 
anastomosed to the RCA: the distal portion of the graft 
and the receiving RCA are not filled by the contrast 
medium. B, Six months later the IEA is widely patent and 
fills the RCA. 
Five patients underwent a third angiographic fol- 
low-up study up to 5 years after the operation 
(average 39 months). All five IEA grafts and 10 
IMA grafts placed in these patients were patent and 
intact. 
Discussion 
The IEA has recently been used for myocardial 
revascularization. Histologic similarities 6'9' 11 with 
the IMA suggest hat its patency rate will be com- 
parable with that of free IMA grafts, but no study 
has yet validated this assumption. In March 1990, 
Puig and associates » reported on 22 patients who 
received 24 IEAs as CABGs. Seventeen of them 
underwent postoperative coronary arteriography 
within 10 days after the operation. Sixteen of 18 
IEAs were patent. Shortly after, Mills and Everson 4
and Mills, Everson, and Hockmuth s reported on 
their experience with the IEA graft in 18 patients. 
The preliminary results were exeellent: three IEA 
grafts restudied within 10 days after the operation 
were all widely patent. The subsequent results were 
more disappointing: five IEA grafts restudied up to 
20 months were either oecluded or narrowed. 
Barner, 6 Milgalter, 7 and their associates also re- 
ported on their use of the IEA for CABG. Their 
results regarding the relief of pain were excellent. 
However, no angiographic results in their studies 
could prove the patency of the IEA graft. More 
recently, Perrault and coworkers 8 plaeed the IEA 
graft in 18 patients. A postoperative angiogram was 
obtained in 14 of them before they were discharged 
from the hospital. Six IEAs were occluded and only 
eight were patent. In addition, one patent IEA 
showed iffused irregularities. To out knowledge, no 
other postoperative angiographic results eoneerning 
the IEA grafts have been published by these au- 
thors. 
In our study, the early patency rate of the IEA 
grafts established on the sound basis of 135 recath- 
eterizations done within 2 weeks after the operation 
is high (97%) and does not differ from the pateney 
rate of the IMA grafts (99%). 
Puig and associates 3 suggested that the patency 
rate of IEA grafts was dependent on the technique 
used for the aortoepigastric anastomosis. In their 
study, 25% (2/8) of IEA grafts direetly sutured onto 
the aorta were oeeluded, whereas 100% (10/10) of 
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IEA grafts proximally anastomosed to the aorta by 
means of a small piece of saphenous vein or bovine 
pericardial patch were patent. We are also con- 
vinced that he early patency of the IEA graft 
depends mainly on the operative technique and that 
grafting the IEA onto the aorta is probably one of 
the most demanding parts of the procedure likely to 
affect he early patency rate of the graft. However, in 
out study, there seems to be no difference in patency 
whether the IEA grafts were directly sutured onto 
the aorta or not. We taust admit that direct aorto- 
epigastric anastomoses were performed only when 
favorable conditions were present, including a 
smooth aortie wall and a large IEA. 
Segmental irregularities that could not be re- 
leased by direct injection of nitrates into the graft 
were found on seven IEA grafts at the time of the 
early recatheterization. Perrault and coworkers, 8 in 
their study, noted similar findings and suggested 
early atherosclerotic changes of the graft. However, 
it is probable that those irregularities, if not present 
when the IEA was harvested, could have been 
caused by perioperative damage to the graft. In out 
study, two of the IEA grafts thät showed irregular- 
ities on the early postoperative angiogram were 
restudied 6months later and had regained a smooth 
appearance. Therefore, those irregularities when 
observed in the early postoperative period do not 
seem to be pejorative signs for the subsequent 
evolution of the graft. 
We are obviously more concerned about the late 
diffused narrowing of IEA grafts that were angio- 
graphically faultless at time of the early recatheter- 
ization. Similar postoperative diffused narrowing 
has been observed after the use of IMA or gastro- 
epiploic artery grafts. Two recent quantitative an- 
giographic studies have shown that postoperative 
narrowing of IMA or gastroepiploic artery grafts 
occurs when native blood flow is weil maintained in 
the bypassed coronary artery, which makes the 
competitive flow through the graft unnecessary. 12'13 
In out study, most of the IEA grafts that became 
diffusely narrowed were also anastomosed onto cor- 
onary arteries with only mild stenosis and good 
native blood flow on the late postoperative angio- 
gram. A similar adverse competition of flow be- 
tween the IEA graft and the bypassed coronary 
artery could therefore be one of the causes of the 
postoperative narrowing of the IEA grafts. Dincer, 14 
Aris, a5 Toyama, a6 Mills, s and their associates have 
reported a few cases of postoperative narrowing or 
even occlusion of pedicled or free IMA grafts that 
Fig. 2. Sixteen-month postoperative angiogram of a free
IEA anastomosed to an obtuse märginal artery and a free
IMA anastomosed to the mean RCA. 
completely resolved when the stenosis of the by- 
passed coronary artery increased. Similarly, one of 
the IEA grafts of out study, which was virtually 
occluded on the early postoperative angiogram, was 
shown to be widely patent 6 months later (see Fig. 
1). On the basis of this observation, we could 
suggest, as it was done for IMA grafts, that postop- 
erative narrowing of IEA grafts is reversible so long 
as the graft has not been irreversibly damaged 
during the operation. However, the real prognosis of 
postoperative diffuse narrowing of the IEA grafts 
remains uncertain. 
Of the IEA grafts restudied in this study after an 
average follow-up of 15 months, 79% are widely 
patent, have a good smooth appearance, and per- 
fectly match the bypassed eoronary artery (Figs. 2 
and 3). A few years ago, Loop and coworkers 17 
showed that 77% of tee  IMA grafts restudied 
within 18 months of operation were patent. More 
recently, Dion, 18 Acar, a9 and their colleagues re- 
ported similar patency rates of free IMA grafts 13 
and 9 months after the operation. On this basis, the 
midterm patency rate of tee  IMA and free IEA 
grafts used for CABG are similar, and the fact that 
the patency rate of IEA grafts remains table after 
the first postoperative y ar probably indicates com- 
parable long-term durability. 
As expected, the midterm patency rate of pedi- 
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Fig. 3. Sequential angiograms of anIEA graft. A, In situ. B, Grafted on the posterior descending branch 
artery at day 10. C, Six months later. D, Five years later. Note the resolution of the irregularities ob erved 
at day 10 on the subsequent angiograms. (C is reprinted with permission from Buche M, Schoevaerdts J-C, 
Louagie Y, et al. Use of the Inferior Epigastric Artery for Coronary Byp ss. J T~op, ac CARDI0VASC SVRG 
1992;103:665-70.) 
cled IMA grafts remains excellent and is identical to 
that observed on postoperative day 11. 
The early attrition rate of both free IEA and free 
IMA grafts is caused by the loss of their pedicle, and 
the implications of pedicle loss involve more than 
the need to reconstruct a proximal anastomosis to
restore arteria! inflow. Mills, Everson, and Hock- 
muth 5have recently suggested that both arterial and 
venous blood supplies of the free IEA and the 
pedicled IMA grafts should be reconnected in a Y 
fashion as a means for the IEA graft to function as 
a true pedicle. However, despite the merits of this 
suggestion, we r main reluctant to routinely apply 
this technique because of the potential risk to 
compromise the patency of the donor IMA. 
Acar and associates, 19 in a recent study, have 
shown that the use of calcium channel blockers 
improved the midterm patency rate of the radial 
artery graßs used for CABG by counteracting the 
tendency of the radial artery to spasm. It is likely 
that these drugs could improve the patency rate of 
the IEA graft (which is also to a lower degree a 
muscular artery) in a similar way. Therefore, we are 
now using calcium channel blocker in the early 
postoperative p riod. However, long-term studies of 
the patients having received this adjuvant herapy 
have not yet been conducted. 
Conclusion 
The midterm patency rate of free IEA grafts is 
inferior to that of pedicled IMA grafts, probably 
be¢ause of the loss of a true pedicle. After an initial 
period of attrition during the first postoperative 
year, the later patency rate of the IEA graft seems to 
become stable. Therefore, the IEA seems to be a 
valuable alternative arterial conduit, espe¢ially in 
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patients with no conventional conduit available or to 
bypass coronary arteries that could not be grafted 
with a pedicled IMA. 
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Discussion 
Dr. Bruce W. Lytle (Cleveland, Ohio). This is important 
information. Despite the fact that long-term patenw was 
not perfe¢t, about 80%, in these days with patients 
undergoing multiple reoperations and lacking conduits for 
bypass grafting, astrategy that results in an 80% long-term 
patency rate is not to be discardcd. 
You point out that a number of grafts had a "string 
sign," an abnormal but not totally occluded graft. First, do 
you think that was ¢aused by competitive flow? Were the 
lesions in the native coronary vesscls not severe? Second, 
was the appearan¢c ofthe string sign absolutely predictive 
of graft occlusion? Did you study any grafts that had a 
string sign at the initial study but looked better on a 
subsequent angiogram? 
Dr. Buche. Dr. Lytle, we have indeed observed in our 
study some cascs of carly postopcrative narrowing or even 
oc¢lusion of IEA grafts that had completcly resolved at 
the time of a sccond angiographic study (sec Fig. 1 of the 
manuscript). 
Dr. Hisayoshi Suma (Tokyo, Japan). I congratulate Dr. 
Buche for prcsenting very important information about 
the IEA that validates the midtcrm angiographic result of 
its patency. 
Although your result is very good, I think the use of this 
frec artcrial graft poses two potential risks. One risk is the 
difl~culty of the proximal anastomosis when the ascending 
aorta was thickened or diseased with atherosclerosis. The 
other risk is spasm of the graft. 
What is the next best choice for the inflow site when you 
find that the asccnding aorta is not suitable for the 
proximal anastomosis? Did you give any special pharma- 
cologic treatment to avoid spasm during and after the 
operation, including intraoperativc preservation of the 
graft and postoperative drug administration? 
Dr. Buche. It is likcly that the patency rate of the IEA 
graft will be best when grafting the LAD, but the left IMA 
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is the graft of choice to bypass the LAD. Moreover, in our 
study, the pedicled right IMA anastomosed to the eircum- 
flex artery also provides excellent results. Therefore, we 
believe that the free IEA graft should be used only for the 
RCA or the distal branches of the circumflex not in reach 
of pedicled IMA grafts. 
In answer to your second question, we simply flush the 
IEA during the operation with a solution of blood, 
heparin, papaverine, and dipyridamole. Recently, we have 
introduced the use of calcium channel blocker during the 
postoperative period, but we have not yet obtained fol- 
low-up angiograms in those patients. 
Dr. Charles A. Dietl (Danville, Pa.). The current rend 
for using more arterial conduits resulted from the dem- 
onstrated poor Iong-term patency rate of vein grafts. Thus 
the rationale for total arterial revascularization is to 
minimize the prevalence of recurrent symptoms and to 
minimize the risk of late events, such as myocardial 
infarction, reoperations, and death. However, several 
studies uggest that the anatomic patency of a graft is not 
always equivalent to physiologic adequacy. 
In our experience with 210 patients with multiple 
arterial grafts, we have used 244 IMAs, 108 pedicled right 
gastroepiploic arteries, 155 radial arteries, and 89 IEAs. 
We used the IEA with great enthusiasm in 1991 and 
1992. Since November of 1992, we have almost abandoned 
its use, because we compared several characteristics of all 
four types of arterial conduits, and we obtained the 
following findings: 
The mean length of the IEA was 10.7 cm, compared with 
21.5 cm for the radial artery and 17 cm for the IMA and the 
right gastroepiploic artery in situ. The mean diameter at the 
anastomotic site was 1.25 mm for the IEA compared with 
2.35 mm for the radial artery, 1.72 mm for the gastroepiploic 
artery, and 1.75 mm for the IMA (p < 0.05). 
An even more important predictor of the physiologic 
adequacy and reliability of a graft is the flow rate. The 
mean flow rate of the IEA was only 36 tal/min, which is 
inadequate when compared with 140 ml/min for the radial 
artery in situ before it was removed, 124 ml/min for the 
pedicled right gastroepiploic artery, and 128 ml/min for 
the IMA. There was a significant difference (p < 0.01) in 
all cases, compared with the IEA. 
The prevalence of intraoperative spasm was 3.4% for 
the IEA compared with 3.7% for the gastroepiploic artery 
(when the antegastric route was used) and only 1% when 
the retrogastric route was used, which requires a shorter 
segment of gastroepiploic artery. The prevalence of spasm 
was 2.6% for the radial artery and 1.6% for the IMA. 
These are significant observations, and for this reason 
we seldom use the IEA (occasionally, we use it to bypass 
the diagonal artery). 
In summary, the functional status of a graft is more 
important than its mere patency. 
I have two questions for Dr. Buche: Why use the IEA, 
particularly for the RCA or the posterior descending 
branch, when there are other, more suitable, and more 
dependable grafts, such as the pedicled right gastroepip- 
loic artery? 
Second, have you been using routinely intraoperative 
and postoperative diltiazem? 
Dr. Buche. We try to use the IEA only when the 
conditions are ideal. We usually bypass the most impor- 
tant coronary arteries (the LAD and most orten the 
circumflex artery) with the pedicled IMA, and the IEA is 
usually directed to minor or distal RCA. 
There is no doubt that a preoperative evaluation of the 
IEA in situ is the most important part of the operation to 
select he patients having an adequate IEA that can reach 
and match the target coronary artery. 
Dr. Antonio Calafiore (Chieti, Italy). In Chieti, we 
implanted 115 IEAs in 108 patients. Our technique is 
slightly different from yours. We do not anastomose the 
IEA directly to the aorta, for many reasons. The first one 
is that there is orten a mismatch between the aortic wall 
and the wall of the graft. Furthermore, the aortic wall is 
orten diseased. 
The second reason is that the dP/dt in the ascending 
aorta is higher than in the native position of the graft. The 
higher wall stress can be at the basis of intimal hyperplasia 
and can cause early graft failure. 
Another eason is that the internal diameter of the graft 
is orten smaller after the first muscular branch, so we use 
the first centimeters of this artery up to this point. 
For all these reasons, all IEAs are anastomosed directly 
to the IMA or to another arterial conduit connected to the 
IMA before cardiopulmonary b pass. 
Using this technique of performing all of our proximal 
anastomoses before cardiopulmonary b pass, we had a 
patency rate of out IEAs of more than 95% after 1 year. 
We think that this technique can limit the problem that 
you can have with aortic anastomosis. Moreover, the early 
attrition rate owing to technical problems and to the 
physiologic adaptability of the graft can be lowered. 
